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Introduction 1
Diffuse solar irradiance is the component of total so-2 lar irradiance that is reflected and scattered through the 3 atmosphere. The scattering effects are generated by air 4 molecules and aerosols and are partially dependent on 5 particle density. One portion of total primary and multi-6 ple scattered radiation is reflected back to space, another 7 is absorbed, and a third portion reaches the ground (see The estimation of diffuse irradiance blocked by the 60 shadow-band may be approached in two main ways:
61
• Under the hypothesis that the sky radiance is Steven (Steven and Unsworth, 1980; Steven, 1984) .
95
The paper is organized into six sections. band (see Fig. 3 ). Reference measurements were ob-
132
tained by the composition model: need to be adjusted to local coefficients.
196
A k cross-validation method was implemented to 197 study the performance of the models. So, the whole data (6), respectively.
where, σ XY is the covariance between X (reference mea- ing the six models under study were taken into account.
253
The 'all-conditions' ranking was calculated by a non- 
Generalized geometrical correction (GGCM)

273
If we consider that the internal reflection in a shadow-274 band is negligible, the irradiance fraction that it blocks 275 with respect to the total amount of diffuse and albedo 276 irradiance on the sensor can be expressed as:
where the index r refers to the shadow-band.
278
The differential equation of the irradiance incident on 279 the sensor is written as: 
By integrating equation (8), taking into account the 289 results of both (9) and (10), the numerator of expression 290 (7) is obtained:
where ω i and i ∈ {1, 2, 3, 4, 5, 6} are the integral limits Their determination, which constitutes the key to this 295 approach, is explained in depth in subsection 5.
296
The denominator in expression (7) is obtained by ap-
297
plying the hypothesis of an isotropic distribution of the 298 radiance:
The true value of sky radiance I sky is unnecessary for 300 the calculation of S by the quotient of (11) over (12). The intersection between the sensor and the horizon 314 plane can be defined by two hour angles:
In the particular case of both the sensor and the hori-316 zon are in the same plane, γ p , the azimuth angle of the 317 pyranometer, can take any value.
318
The intersection of the shadow-band's plane with the 319 horizon are the sunrise and sunset hour angles, defined 320 by equations (15) and (16).
where ω sd is the hour angle of the semi-daylight duration in [rad] or, in other words, the absolute value of the hour angle between the sunrise and the solar noon.
At certain geographical latitudes, where then it must be assumed that ω sd = π.
328
Finally, the intersection of the planes of both the 329 shadow-band and the sensor can be expressed as:
If the shadow-band's radius is not null (R sh 0) and 331 cos φ g 0, then equation (17) can be written as:
where, A, B, and C are defined in equations (19), (20),
333
and (21), respectively.
Equation (18) can be solved by applying λ = cos ω.
335
Thus, the hour angle limits for the last intersection can 336 be obtained:
If A > 0 and B > 0 or A ≥ B, then the value of ω ic ,
338
with i ∈ {1, 2}, will be −|ω ic | ; otherwise ω ic = +|ω ic |.
339
In the case of the sensor plane being parallel to the by the sensor is: As demonstrated in the previous section, the geomet- 
where a, b, and c are empirical coefficients obtained 430 from a regression process in a training dataset.
431
Note that, according to those authors, the expression 432 for ε is: 
where m is the relative optical air mass and ε 0 the 440 Earth's orbit excentricity. 
Batlles et al. B (BBCM)
442
The second proposed total correction model is similar 
For the last two intervals, the c i coefficient is set to 0. 
where S is similarly defined to S (see equation (7)),
475
but the irradiance is considered anisotropic rather than 476 isotropic.
477
The authors divide the sky dome into two quarters: 
Thus, the radiance expression for each part of the sky 483 dome can be calculated as:
where I z is the zenith radiance which can be calculated Table 5 .
496
tan θ γ = − cos θ zp sin θ zp cos γ p cos γ + sin θ zp sin γ p sin γ .
In contrast, the numerator of S is the sum of diffuse 522
The anisotropic coefficient can be calculated as:
where s c is the weighted part of the circumsolar irradi- 
The parameter f is defined by the author for horizon- follows, in order to apply the model to any given sensor:
where the integration limits ω i are obtained from Table   533 2 and the angle between the Sun and the pyranometer, 534 θ sp , can be calculated by equation (46). 
ω 2c π
Results and discussion
536
In Table 7 , the results of the correction models de- The results showed that BBCM had the best perfor- 
626
The worst behavior and the highest sensitivities were 627 observed for STCM and the South-facing direction.
628
No significant influence of the incident angle of beam 629 direct irradiance (cos θ sp ) was observed in any case.
630
Major variances can be observed in LBCM in this case.
631
Finally, in relation to Figure 10, Highlights for "Shadow-band radiometer measurement of diffuse solar irradiance: calculation of geometrical and total correction factors"
• A generalized expression for the geometrical correction for shadowbands is proposed.
• Total correction models have been reformulated to be used on any measurement plane.
• A new statistical estimator for models' performance analysis is proposed: µ 1−α .
• 10-min measurements and models' estimations on 4 vertical planes have been compared.
• Models have been studied against the diffuse fraction and the Sun's incidence angle.
• Results can be extended to any shadow-band radiometer system.
